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DITHIOPYR TECHNICAL - FO 30-DAY SURVIVAL 
File: 44243718 Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 SOLVENT 2 0.900 1.255 1.264 
2 CONTROL 2 0.900 1.251 1.264 
3 0.011 2 0.900 1,251 1.264 
4 0.020 2 0.910 1.270 1.264 
5 0.039 2 0.920 1.293 1.264 
6 0.078 2 0.820 1.133 1.133 
7 0.16 2 0.290 0,567 0.567 

----------------------------------,----,-------------------------------------- 

DITHIOPYR TECHNICAL - FO 30-DAY SURVIVAL 
File: 4424371s Transf o m :  ARC SINE (SQUARE ROOT (Y) ) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 ............................................................................ 
ISOTONIZED CALC . SIG TABLE DEGREES OF 

IDENTIFICATION MEAN WILLIAMS W.05 WILGIAMS FREEDOM 

SOLVENT 1.264 
CONTROL 1.264 0.117 1.89 k= 1, v= 7 

0.011 1.264 0.117 2.00 k= 2, v= 7 
0.020 1.264 0.117 2.04 k= 3, v= 7 .  
0.039 1.264 0,117 2.06 k= 4, v= 7 
0.078 1.133 1.646 2.07 k= 5, v= 7 
0.16 0.567 9.278 * 2.08 k= 6, v= 7 ............................................................................ 

s = 0.074 
Note: df used for table values are approximate when v > 20. 
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DITHIOPYR TECHNICAL - FO 59-DAY SURVIVAL 
File: 4424372s Transf o m :  ARC SINE (SQUARE ROOT (Y) ) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 SOLVENT 2 0.900 1.255 1.255 
2 CONTROL 2 0.890 1.233 1.252 
3 0,011 2 0.890 1.233 1.252 
4 0.020 2 0.910 1.270 1.252 
5 0.039 2 0.910 1.270 1.252 
6 0.078 2 0.810 1.120 1.120 
7 0.16 2 0.260 0.534 0.534 ............................................................................ 

DITHIOPYR TECHNICAL - FO 59-DAY SURVIVAL 
File: 44243728 Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 ............................................................................ 
ISOTONIZED CALC. SIG TABLE DEGREES OF 

IDENTIFICATION MEAN WILLIAMS P=. 05 WILLIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 
SOLVENT 1.255 
CONTROL 1.252 0.061 1.89 k= 1, v= 7 

0,011 1.252 0.061 2.00 k= 2, v= 7 
0.020 1.252 0.061 2.04 k= 3, v= 7 
0.039 1.252 0.061 2.06 k= 4, v= 7 
0.078 1.120 2.220 * 2.07 k= 5, v= 7 
0.16 0.534 11.828 * 2.08 k= 6, v= 7 

--------------------------------------------&------------------------------- 

s = 0.061 
Note: df used for table values are approximate when v > 20. 
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DITHIOPYR TECHNICAL - NUMBER EGGS/SPAWN 
File: 44243701 Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 SOLVENT 2 168,500 168.500 173,083 
2 CONTROL 2 158.500 158.500 173.083 
3 0.011 2 155.500 155.500 173.083 
4 0.020 2 182.000 182.000 173.083 
5 0.039 2 190,000 190.000 173.083 
6 0.078 2 184.000 184.000 173.083 
7 0.16 2 146.500 146,500 146.500 ............................................................................ 

DITHIOPYR TECHNICAL - NUMBER EGGS/SPAWN 
File: 44243701 Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

IDENTIFICATION .................... 
SOLVENT 
CONTROL 
0.011 
0.020 
0,039 
0.078 
0.16 

ISOTONIZED 
MEAN ----------- 
173.083 
173.083 
173.083 
173.083 
173.083 
173.083 
146.500 

CALC . SIG 
WILLIAMS P=. 05 ----------- ----- 

0.133 
0.133 
0.133 
0.133 
0.133 
0.639 

TABLE 
WILLIAMS ----------- 

DEGREES OF 
FREEDOM ------------- 
k= 1, v= 7 
k= 2, v= 7 
k= 3, v= 7 
k= 4, v= 7 
k= 5, v= 7 
k= 6, v= 7 

-- ~ - 

s = 34.447 
Note: df used for table values are approximate when v > 20, 
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DITHIOPYR TECHNICAL - SPAWNS/FEMALE 
File: 44243701 Transform: NO TRANSFORM 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 SOLVENT 2 11.600 11.600 11.600 
2 CONTROL 2 9.800 9.800 9.800 
3 0.011 2 9.600 9.600 9.600 
4 0.020 2 8.250 8.250 8.300 
5 0.039 2 8.350 8.350 8.300 
6 0.078 2 6.100 6.100 6.100 
7 0.16 2 5.050 5.050 5.050 ............................................................................ 

DITHIOPYR TECHNICAL - SPAWNS/FEMALE 
File: 44243701 Transform: NO TRANSFORM 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 
- - - - - - - - - - - - - - - - - - - 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P= .05 WILLIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 

SOLVENT 11.600 
CONTROL 9.800 0.675 1.89 k= 1, V= 7 

0.011 9.600 0.750 2.00 k= 2, v= 7 
0.020 8.300 1.238 2.04 k= 3, v= 7 
0.039 8.300 1.238 2.06 k= 4, v= 7 
0.078 6.100 2.063 2.07 k= 5, v= 7 
0.16 5.050 2.457 * 2.08 k= 6, v= 7 ............................................................................ 

s = 2.666 
Note: df used for table values are approximate when v > 20. 
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DITHIOPYR TECHNICAL - NUMBER EGGS/FEMALE 
File: 44243736 Transform: NO TRANSFORMATION 

WILLIAMS TEST  s so tonic regression model) TABLE 1 OF ................................................................ 
GROUP ORIGINAL TRANSFORMED 

IDENTIFICATION N MEAN MEAN ------ .................... --- ----------- ----------- 
1 SOLVENT 2 1954.500 1954.500 
2 CONTROL 2 1598.500 1598.500 
3 0.011 2 1513.500 1513.500 
4 0.020 2 1554.000 1554.000 
5 0.039 2 1569,000 1569.000 
6 0.078 2 1122.000 1122.000 
7 0.16 2 737.500 737.500 

2 ------------ 
ISOTONIZED 

MEAN 

DITHIOPYR TECHNICAL - NUMBER EGGS/FEMALE 
File: 442437EG Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 ............................................................................ 
ISOTONIZED CALC. SIG TABLE DEGREES OF 

IDENTIFICATION MEAN WILLIAMS P-. 05 WILZIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 
SOLVENT 1954.500 
CONTROL 1598.500 0.570 1.89 k= 1, v= 7 

0.011 1545.500 0.654 2.00 k= 2, v= 7 
0.020 1545.500 0.654 2.04 k= 3, v= 7 
0.039 1545.500 0.654 2.06 k= 4, v= 7 
0.078 1122.000 1.332 2.07 k= 5, v= 7 
0.16 737.500 1.947 2.08 k= 6, v= 7 ............................................................................ 

s = 624.956 
Note: df used for table values are approximate when v > 20. 
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DITHIOPYR TECHNICAL - F1 30-DAY SURVIVAL 
File: 442437F1 Transform: ARC SINE (SQUARE ROOT (Y) ) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 ............................................................................ 
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN ------ .................... --- ----------- ----------- ----------- 
1 SOLVENT 2 0.940 1.324 1.335 
2 CONTROL 2 0.850 1.211 1.335 
3 0.011 2 0.990 1.471 1.335 
4 0.020 2 0.830 1.150 1.218 
5 0.039 2 0.880 1.246 1.218 
6 0.078 2 0.900 1.259 1.218 
7 0.16 2 0.860 1.191 1.191 ............................................................................ 

DITHIOPYR TECHNICAL - F1 30-DAY SURVIVAL 
File: 442437F1 Transf o m :  ARC SINE (SQUARE ROOT (Y) ) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM .................... ----------- ----------- ----- ----------- ------------- 

SOLVENT 1.335 
CONTROL 1.335 0.076 1.89 k= 1, v= 7 

0.011 1.335 0.076 2.00 k= 2, v= 7 
0.020 1.218 0.732 2.04 k= 3, v= 7 
0.039 1.218 0.732 2.06 k= 4, v= 7 
0.078 1.218 0.732 2.07 k= 5, v= 7 
0.16 1.191 0.922 2.08 k= 6, v= 7 ............................................................................ 

s = 0.145 
Note: df used for table values are approximate when v > 20. 
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FiLe:a:\44243701.ou3 Page 1 
DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 

Total Length a t  30 da s 
YO:% Tuesday, June 3, 1997 

I Analysis Variable : LENGTH 

N Mean Std Dev Min im Maximm 
- - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * -  

85 30.1647059 3.571871 1 10.0000000 37.0000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N Mean Std Dev M i n i m  Maxi m _.____----------------------------------------------------- 
86 30 .a139535 2.8347077 23.0000000 40.0000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N Mean Std Dev M i n i m  M a x i m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
84 30.5714286 2.2617070 22.0000000 36.0000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N Mean Std Dev M i n i m  Maximm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
87 30.1264368 2.3566067 24.0000000 36.0000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N Mean Std Dev M i n i m  M a x i m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
85 29.72941 18 3.0213062 21.0000000 38.0000000 -------.---------.*-------------------.----------------.--- 

N Mean Std Dev M i n i m  M a x i m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
78 28.9743590 3.3689736 13.0000000 38.0000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N Mean Std Dev M i n i m  M a x i m  -----------------.----------------------------------------- 
29 25.5172414 2.7982225 19.0000000 30.0000000 

- - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -  

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 
Total Length a t  30 da s 

Y0:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Class Level Information 

i Le:a:\44243701.003 Page 2 
Cldss Levels Values 

TRT 7 CONT SOLV TRTI TRTII TRTIII TRTlV TRTV 

REP 2 A 9  

N h r  o f  observations i n  data set = 534 

DITHIOPYR TECHNICAL - FATHEAD UINNOU FULL LIFE-CYCLE 
Total Length a t  30 da s 

!0:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: LENGTH 
Sun of  Mean 

Source DF Sqwres Square F Va lw  Pr > F 

Model 7 788.87341 112.69620 13.26 0.0001 

I ~ o r r e c t e d  Total 533 5260.83146 

Source 

TRT 
REP 

Source 

TRT 
REP 

R-Square C.V. Root MSE LENGTH Mean 

0.149952 . 9.774206 2.9158 29.831 

DF Type I SS Mean Square F Value Pr > F 

6 743.96690 123.99448 14.58 0.0001 
1 44.90652 44.90652 5.28 0.0219 

DF Type 111 SS Mean Square F Value Pr > F 

6 757.55110 126.25852 14.85 0.0001 
1 44.90652 44.90652 5.28 0.0219 

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 
Total Length a t  30 da s 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Least Sqwres Means 

TRT LENGTH LSMEAN 
LSMEAN N h r  

CONT 30.1681230 1 
SOLV 30.8274631 2 
TRTl 30.5783442 3 
T R T I I  30.1364525 4 
T R T I  I 1  29.7123261 5 
TRTIV 28.9892542 6 
TRTV 25.4671627 7 

Pr * I T  I HO: LSMEAN( i >=LSHEAN( j )  
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NOTE: To ensure over81 1 protection level, only probabi l i t ies associated 
with pre-plamed cmparisons should be used. 

DITHIOPYR TECHNICAL - FATHEAD MlNNW FULL LIFE-CYCLE 
Total Length a t  30 da 

g:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Bonferroni ( D m )  T tests f o r  variable: LENGTH 

NOTE: This test  controls the type I experimentwise error  rate but 
generally has a higher type I 1  error rate than Tukeyls fo r  
a l l  pairwise comparisons. 

Alpha= 0.05 C?fjdence= 0.95 df= 526 USE= 8.501821 
Cr i t i ca l  Value of T= 3.05291 

Comperisons s igni f icant  a t  the 0.05 level are indicated by '***I. 

Simultaneous Simul taneous 
Louer Difference Upper 

TRT Conf i+e Between Confidence 
Cornper ison Liml t Means Limi t  

SOLV 
SOLV 
SOLV 
SOLV 
SOLV 
SOLV 

T R T I  
TRT I 
TRT 1 
TRT I 
TRT 1 
T R T I  

- T R T I  

- T R T I I  - T R T I I I  - T R T I V  - TRTV 

- SOLV - CONT - T R T I I  - T R T I I I  - TRTIV - TRTV 

CONT - SOLV -2.0107 -0.6492 0.7122 
CONT - T R T l  -1.7762 -0.4067 0.9628 
CON1 - T R T I l  - 1.3193 0.0383 1.3958 
CONT - T R T l I I  -0.9302 0.4353 1.8007 
CONT - T R T I V  -0.2054 1.1903 2.5861 
CONT - TRTV 2.7331 4.6475 6.5618 *** 
T R T I I  - SOLV 
T R T I l  - T R T I  
T R T I I  - CONT 
T R T l I  - T R T I l l  
T R T I I  - T R T I V  
T R T I I  - TRTV 

T R T I  
T R T I  
TRT 1 
T R T I  
T R T I  
TRT I 

I I - SOLV -2.4460 -1.0845 0.2769 
I 1  - T R T I  -2.2115 -0.8420 0.5275 
I 1  - CONT -1.8007 -0.4353 0.9302 
I 1  - T R T I I  -1.7546 -0.3970 0.9606 
I 1  - T R T l V  -0.6407 0.7551 2.1508 
I 1  - TRTV 2.2979 4.2122 6.1265 *** 

T R T I V  
TRTIV 
T R T I V  

- CONT -2.5 - T R T I I  -2.5 
- T R T I l I  -2.1508 

TRTlV - SOLV -3.2315 -1.8396 -0.4477 *** 
T R T I V  - T R T I  -2.9968 -1.5971 -0.1974 *** 

i861 -1.1903 0.2054 
0 1  -1.1521 0.2360 

-0.7551 0.6407 

1@1rt\44243701 .ouS 
T R T l V  - TRTV 

TRTV - SOLV- -7.2082 
TRTV - T R T I  -6.9714 
TRTV - CONT -6.561" . .. . - 
TRTV - TRTI I -6i51fi 

DITHIOPYR TECHNICAL - FATHEAD 
Total Length a t  

- 5.2967 
-5.0542 
-4.6475 
-4.6092 
MlNNOU FULL 
30 da s TO : 24 

-3.3852 ::: 
-3.1370 *+* 
-2.7331 
-2.7005 *** 
LIFE-CYCLE 

Twsday, June 3, 

General Linear Models P r o c d r e  

Simul taneous Siml taneous 
Lower D i  f f erence 

TRT Confidence Between con%%e 
Compari son Limit Means Limi t  

TRTV - T R T I l  I -6.1265 -4.2122 -2.2979 ::: 
TRTV -TRTlV -5.3932 -3.4571 -1.5211 

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 
Total Length a t  30 da s 

r0:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

DumettJs One-tailed T tests fo r  variable: LENGTH 

NOTE: This tests controls the type 1 experimentwise error for 
conperisons of a l l  treatments against a control. 

Alpha= 0.05 Confidence= 0.95 df= 526 USE= 8.501821 
Cr i t l ca l  Value of Dumettls T= 2.315 

Comperisons s igni f icant  a t  the 0.05 Level are indicated by I***'. 

Sinultanews Simultaneous 
Lower Difference U y r  

TRT Confidence Between Conf dence 
Comparison Limit Means Limit 

T R T I  - SOLV 
CONT - SOLV 
T R T I I  - SOLV 
T R T I I I  - SOLV 
T R T I V  - SOLV 
TRTV - SOLV 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length a t  30 da s 

!0:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

REP 2 A B  

TRT 7 CONT SOLV T R T I  T R T I  I T R T l  I 1  T R T I V  TRTV 

Nunber of observations i n  data set = 534 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length a t  30 days 
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I File:a:\44243701.0d Page 5 
10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: LENGTH 
Sun of Mean 

Source D F Squares Square F Value Pr * F 
Mode 1 13 915.41503 70.41654 8.43 0.0001 

]corrected Tota l  533 5260.83146 

I R-Square C.V. Root MSE LENGTH Mean 

Source DF Type I11 SS Mean Square F Value Pr > F 

REP 1 43.07718 43.07718 5.15 0.0236 
TRT 6 745.25065 124.20844 14.86 0.0001 
REP*TRT 6 126.54162 21.09027 2.52 0.0204 

I ~ e s t s  o f  Hypotheses using the Type 111 MS f o r  REP*TRT as an e r ro r  t e n  

Source 

TRT 

DF Type 111 SS Mean Square F Value Pr > F 

6 745.25065 124.20844 5.89 0.0243 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length a t  30 da s 

r0:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Least Squares Means 

Standard Errors and Probab i l i t i es  ca lcu lated using the Type 111 MS f o r  
REP*TRT as an Error  term 

TRT LENGTH LSHEAN 
LSMEAN Nunber 

CON1 30.1780177 1 
SOLV 30.8319783 2 
TRT I 30.5592740 3 
TRTII 30.1277778 4 
TRTIlI 29.7208333 5 
TRTIV 29.0006592 6 
TRTV 25.4411765 7 

I Pr > I T )  HO: LSHEAN(i)=LSMEAN(j) 

I NOTE: To ensure overa l l  protect ion Level, on ly  p r o b a b i l i t i e s  associated 
w i th  p r e - p l e d  conparisons should be used. 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length a t  30 da s 

!0:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

I Dunnett's One-tailed T tes ts  f o r  variable: LENGTH 

I NOTE: This tes ts  controLs the type I ex r i m t w i s e  e r ro r  for  
comparisons o f  a l l  treatments a g a K t  a control .  

I 

Alpha= 0.05 Confidence= 0.95 df. 6 MSE= 21.09027 
I C r i t i c a l  Value o f  Dunnett's T= 2.956 

I Conparis- s i g n i f i c a n t  a t  the 0.05 l eve l  are indicated by I * * * ' .  

Simultaneous Simultaneous 
Lower Dif ference 

TRT Conf i dence Between Con%&e 
Conpar i son L im i t  Means L im i t  

TRTI - SOLV 
CONT - SOLV 
TRTII - SOLV 
TRTIII - SOLV 
TRTIV - SOLV. 
TRTV - SOLV 
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File:a:\44243701.ouZ Page 1 
DITHIOPYR TECHN!CAL - FATHEAD MINNOW FULL LIFE-CYCLE 

Total Length and Wet Weight a t  59 Days (from f i s h  that  were removed) 
10:24 Tuesday, June 3, 1997 

$ 

Variable N Mean Std Dev M i n i m  Maxi mrn 
- - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - -  

LENGTH 39 43.8392308 3.6798665 35.0100000 51.4600000 
WEIGHT 39 0.8222359 0.2351908 0.4196000 1.4002000 ----.--.-----------------------------------------------.----------.-- 

Variable N Mean Std Dev Minimun M a x i m  
_ _ _ - - - - - _ - - - _ _ _ _ _ _ _ - - - - - - - * - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - -  

LENGTH 40 42.8742500 4.1382022 26.5600000 48.9400000 
WEIGHT 40 0.7684300 0.2040122 0.1565000 1.2154000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Variable N Mean Std Dev M i n i m  M a x i m  
_ _ _ - - - - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - -  

LENGTH 39 43.6776923 3.0263261 36.0200000 50.1500000 
WEIGHT 39 0.8204513 0.2025583 0.3842000 1.2938000 *___---___-------------------------.--------------------------------- 

Variable N Mean Std Dev M i n i m  Maximun 
_ _ _ _ _ _ _ _ _ _ _ _ ~ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

LENGTH 41 42.4456098 3.1463193 34.7900000 49.4600000 
WEIGHT 41 0.7578439 0.1855782 0.3840000 1.1960000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Variable N Mean Std Oev Minimun M a x i m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LENGTH 40 42.0250000 2.8075877 35.9100000 46.9500000 
WEIGHT 40 0.7359100 0.1641245 0.4292000 1.0942000 
- - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - -  

Variable N Mean Std Dev Hinimun Maximun 

I LENGTH 31 41.4406452 3.6579456 )4.3900000 50.5800000 
WE I GHT 31 0.7448194 0.2414038 0.3779000 1.4443000 ----------------*------------------------------------.--------------- 

DITHIOPYR TECHN!CAL - FATHEAD MINNOW FULL LIFE-CYCLE 
Total Length and Wet Weight a t  59 Days (from f i s h  that  were removed) 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

I File:a:\44243701.ou2 Page 2 

I - Nunber of  observations i n  data set = 230 

DITHIOPYR TECHNICAL - FATHEAD MINNOW FULL LIFE-CYCLE 
Total Length and Wet Weight a t  59 Days (from f i s h  that  were removed) 

10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: LENGTH 
Sun o f  Mean 

Source D F Squares Square F Value Pr > F 

Mode 1 6 199.18901 33.19817 2.85 0.0107 

I R-Square C.V. RootMSE LENGTH Mean 

1 source DF Type I SS Mean Square F Value Pr > F 

I::: 5 158.41188 31.68238 2.72 0.0207 
1 40.77714 40.77714 3.50 0.0625 

l ~ o u r c e  DF Type 111 SS Mean Square F Value Pr > F 

TRT 5 161.18532 32.23706 2.77 0.0189 
REP 1 40.77714 40.77714 3.50 0.0625 

DITHIOPYR TECHN!CAL - FATHEAD MINNOW FULL LIFE-CYCLE 
Total Length and Wet Weight a t  59 Days (from f i s h  that  were removed) 

10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: WEIGHT 
Sun o f  Mean 

Source D F Squares Squere F Value Pr > F 

Error  I*i.[ 
I ~ o r r e c t e d  Total 229 9.7313317 

I R-Square C.V. Root MSE WEIGHT Mean 

l ~ o u r c e  DF Type I SS Mean Square F Value Pr > F 

I::: 
Source 

TRT 
REP 

DF T y p e I I I S S  MeanSquere FValue P r > F  

5 0.2787708 0.0557542 1.34 0.2489 
1 0.1724688 0.1724688 4.14 0.0430 

TRT 6 CON1 SOLV T R T I  T R T I I  TRTIII TRTIV 

REP 2 A B  DITHIOPYR TECHNICAL - FATHEAD MINNOW FULL LIFE-CYCLE 
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F i  Le:a:\44243701 .ou2 Page 3 
Total Length and Vet Ueight a t  59 Days (from f i s h  that  were removed) 

10:24 Twsday, June 3, 1997 

TRT 

General Linear Models Procedure 
Least Squares Means 

LENGTH Pr > I T 1  HO: LSMEAN(i)=LSMEAN( j )  
LSMEAN i / j  1 2 3 4 5 6 

CONT 43.8500532 1 0.2253 0.8345 O.Oi'32 0.0158 0.0039 
SOLV 42.9164574 2 0:2253 0.3157 0.5622 0.2230 0.0746 
T R T I  43.6885147 3 0.8345 013157 0.1136 0.0274 0.0070 
T R T l I  42.4764932 4 0.0732 0.5622 011136 0.5161 0.2093 
TRTIlI 41.9827926 5 0.0158 0.2230 0.0274 0:5161 0.5182 
TRTIV 41.4542604 6 0.0039 0.0746 0.0070 0.2093 0:5182 . 

UEIGHT Pr > ITI HO: LSMEAN(i)=LSMEAN(j) 
LSMEAN i / j  1 2 3 4 5 6 

CONT 0,82293973 1 0.2610 0.9692 0.1686 0.0520 0.1172 
SOLV 0.77117496 2 012610 0.2778 0.8031 0.4066 0.6026 
TRT I 0.82115512 3 0.9692 012778 0.1807 0.0568 0.1259 
TRTII 0.75985241 4 0.1684 0.8031 0:1807 0.5574 0.7711 
TRTIlI 0.73316504 5 0.0520 0.4066 0.0568 0:5574 0.7977 
TRTIV 0.74570482 6 0.1172 0.6026 0.1259 0.7711 017977 . 
NOTE: To ensure overa l l  protect ion level, only p robab i l i t i es  associated 

with pre-planned comparisons should be used. 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL LIFE-CYCLE 
Total Length and Wet Ueight a t  59 Days (from f i s h  that  were removed) 

10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

I Bonferroni (Dun) T tes ts  f o r  variable: LENGTH 

NOTE: This tes t  controls the type I experimentwise e r ro r  ra te  but 
general ly has a higher type 11 e r ro r  r a t e  than Tukeyfs f o r  
a l l  pairwise comparisons. 

I Alpha= 0.05 Coqf !dence= 0.95 df= 223 MSE= 11 .63452 
C r i t i c a l  Value o f  T= 2.96716 

I Comparisons s ign i f i can t  a t  the 0.05 level  are indicated by #* * * I .  

Simultaneous Simultaneous 
Lower Dif ference Upper 

TRT Conf ! +rice Between Conf 1 dence 
Corrparison L im i t  Means L im i t  

CON1 - T R T I  -2.1304 0.1615 2.4534 
CON1 - SOLV -1.3126 0.9650 3.2425 
CONT - T R T I  I -0.8702 1 .3936 3.6574 
CON1 - T R T I I I  -0.4633 1.8142 4.0918 
CONT -TRTIV -0.0367 2.3986 4.8339 

T R T I  - CON1 -2.4534 -0.1615 2.1304 
T R T I  - SOLV - 1.4741 0.8034 3.0810 
T R T I  - T R T I I  -1.0317 1.2321 3.4959 
T R T I  - T R T l I I  -0.6248 1.6527 3.9302 
T R T I  - TRTIV -0.1982 2.2370 4.6723 

SOLV - CON1 -3.2425 -0.9650 1.3126 
SOLV - T R T I  -3.0810 -0.8034 1.4741 
SOLV - T R T I  1 -1.8206 0.4286 2.6779 
SOLV - T R T I I I  -1.4138 0.8492 3.1123 

FiLe:a:\44243701.ou2 Page 4 I SOLV - TRTIV - 0.9882 1.4336 3.8554 

T R T I I  - CCUT -3.6574 -1.3936 0.8702 
T R T I I  - T R T I  -3.4959 -1.2321 1.0317 
TRTII - SOLV -2.6779 -0.4286 1.8206 
TRTII - TRTIII -1.8286 0.4206 2.6698 
TRTII - TRTlV -1.4039 1.0050 3.4138 

TRTlIl - CONT -4.0918 -1.8142 0.4633 
TRTIIl - TRTI -3.9302 -1.6527 0.6248 
TRTIII - SOLV -3.1123 -0.8492 1.4138 
TRTIII - TRTlI -2.6698 -0.4206 1.8286 
TRTIII - TRTlV -1 .8374 0.5844 3.0061 

TRTIV - CONT -4.8339 -2.3986 0.0367 
TRTIV - TRTI -4.6723 -2.2370 0.1982 
TRTlV - SOLV -3.8554 -1.4336 0.9882 
TRTIV - TRTII -3.4138 -1.0050 1.4039 
TRTIV - TRTIII -3.0061 -0.5844 1 .a74  

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 
Total Length and Wet Ueight a t  59 Days (from f i s h  that were removed) 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Bonferroni ( D m )  T tes ts  f o r  variable: UEIGHT 

NOTE: This tes t  controls the type I experimentwise error  rate but 
general ly has a higher type I 1  e r ro r  r a t e  than Tukeyls f o r  
a l l  pa i ru ise caparisons. 

Alpha= 0.05 Coqfjdence= 0.95 df= 223 MSE= 0.041651 
C r i t i c a l  Va lw  of  T= 2.96716 

Comparisons s ign i f i can t  a t  the 0.05 Level are indicated by I * * *# .  

Simultaneous Simultaneous 
Lyder D i f f e r m e  Upper 

TRT Confidence Between Confidence 
Caparison L imi t  Means L im i t  

CONT - TRTI -0.13535 0.00178 0.13892 
CONT - SOLV -0.08247 0.05381 0.19008 
CONT - TRTII -0.07106 0.06439 0.19984 
CONT - TRTIV -0.06829 0.07742 0.22313 
CONT - TRT111 -0.04995 0.08633 0.22260 

TRTI - CONT -0.13892 -0.00178 0.13535 
T R T I  - SOLV -0.08425 0.05202 0.18829 
TRTI - T R T I I  -0.07284 0.06261 0.19806 
T R T I  - TRTIV -0.07008 0.07563 0.22134 
T R T I  - TRTIll -0.05173 0.08454 0.22081 

SOLV - CON1 -0.19008 -0.05381 0.08247 
SOLV - T R T I  -0.18829 -0.05202 0.08425 
SOLV - T R T I I  -0.12399 0.01059 0.14516 
SOLV - TRTlV -0.12129 0.02361 0.16851 
SOLV - T R T I I I  -0.10289 0.03252 0.16793 

T R T I l  - CONT -0.19984 -0.06439 0.07106 
T R T I I  - T R T l  -0.19806 -0.06261 0.07284 
T R T I I  - SOLV -0.14516 -0.01059 0.12399 
T R T I I  - TRTlV -0.13110 0.01302 0.15715 
T R T I I  - T R T l l I  -0.11264 0.02193 0.15651 

T R T l V  - CONT -0.22313 -0.07742 0.06829 
TRTIV - T R T I  -0.22134 -0.07563 0.07008 
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IFi  le:a:\44243701 .ou2 Page 5 
I TRTIV - SOLV -0.16851 -0.02361 0.12129 

TRTIV - TRTlI -0.15715 -0.01302 0.13110 
TRTIV - T R T I I I  -0.13599 0.00891 0.15381 

T R T I I I  - CON1 -0.22260 -0.08633 0.04995 
T R T I I I  - T R T I  -0.22081 -0.08454 0.05173 
T R T l I l  - SOLV -0.16793 -0.03252 0.10289 
T R T I l l  - T R T I l  -0.15651 -0.02193 0.11264 
T R T I l I  - TRTIV -0.15381 -0.00891 0.13599 

DITHIOPYR TECHNICAL - FATHEAD MINNOW FULL LIFE-CYCLE 
Total Length and Wet Ueight a t  59 Days (from f i s h  that  uere removed) 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Dunnettls One-tailed T tests  f o r  variable: LENGTH 

NOTE: This tests  contro ls  the type I experimentuise e r ro r  f o r  
comparisons of  a l l  treatments against a control.  

Alpha= 0.05- Confidence= 0.95 df= 223 MSE= 11.63452 
C r i t i c a l  Value o f  Dumett1s T= 2.252 

Comparisons s ign i f i can t  a t  the 0.05 level  are indicated by I***'. 

Simultaneous Simultaneous 
Lquer Dif ference Upper 

TRT Confidence Betueen Confidence 
Corrper i son L im i t  Means L im i t  

CON1 - SOLV -0.7634 0.9650 2.6933 
T R T I  - SOLV -0.9249 0.8034 2.5318 
TRTI I - SOLV -2.1355 -0.4286 1 .2782 
T R T I I I  - SOLV -2.5666 -0.8492 0.8681 
TRTIV - SOLV -3.2714 -1.4336 0.4042 

DITHIOPYR TECHN!CAL - FATHEAD MINNOU FULL LIFE-CYCLE 
Total Length and Wet Weight a t  59 Days (from f i s h  that  uere removed) 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Dunnett's One- t a i  led T tests  f o r  variable: WEIGHT 

NOTE: This tests  controls the type I experimentwise e r ro r  fo r  
capar isons o f  a l l  treatments against a control.  

Alpha= 0.05. Confidence= 0.95 df= 223 MSE= 0.041651 
C r i t i c a l  Value of  Durnettls T= 2.252 

Cocrperisons s ign i f i can t  a t  the 0.05 level  are indicated by I***'. 

Simultaneous Simultaneous 
Louer Dif ference Upper 

TRT Conf j dence Between Conf 1 dence 
Cornpar i son L im i t  Means L im i t  

CONT - SOLV -0.04961 0.05381 0.15722 
TRTI - SOLV -0.05139 0.05202 0.15543 
TRTlI - SOLV -0.11271 -0.01059 0.09154 
TRTlV - SOLV -0.13357 -0.02361 0.08635 
TRTIIl - SOLV -0.13528 -0.03252 0.07024 

ANALYSIS USING !RTfREP INTERACTlON AS !HE ERROR TERM 
Total Length and Wet Weight a t  59 Days (from f i s h  that  uere removed) 

I F i  Le:a:\44243701 .ou2 Page 6 
10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

REP 2 A B  

TRT 6 CONT SOLV T R T I  TRTII TRTIII TRTlV 

I Nunber of  observations i n  data set = 230 

ANALYSIS USING ?RT*REP INTERACTION AS THE ERROR TERM 
Total Length and Wet Weight a t  59 Days (from f i s h  that uere removed) 

10:24 Tuesday, June 3, 1997 

* I General Linear Models Procedure 

I Dependent Variable: LENGTH 
Sun of  Mean 

Source D F Squares Square F Value Pr > F 

Error  IMdel 
l ~ o r r e c t e d  Total 229 2793.68782 

R - Square C.V. Root MSE LENGTH Mean 

0.092682 7.975085 3.4099 42.757 

1 source DF Type III SS Mean Square F Value Pr * F 

I ~ e s t s  of  Hypotheses using the Type I11 YS f o r  REP*TRT as an er ro r  term 

1 source DF Type 111 SS Mean Square F Value Pr > F 

TRT 5 161.98403 32.39681 2.71 0.1488 
ANALYSIS USING TRT'REP INTERACTION AS THE ERROR TERM 

Total Length and Wet Weight a t  59 Days (from f i s h  that uare removed) 
10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: WEIGHT 
Sun of  Mean 

Source DF Squares Square F Value Pr > F 
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I ~ o u r c e  DF T y p e I S S  Meansquare FVa lue  P r > F  

Source 

REP 
TRT 
REP*TRT 

DF Type I I I SS Mean Square F Value Pr  * F 

Tests o f  Hypotheses using the Type I11 MS f o r  REP*TRT as an e r r o r  term 

Source DF Type III SS Mean Square F Value Pr > F * 

TRT 5 0.2830323 0.0566065 1.11 0.4552 

ANALYSIS USING TRTfREP INTERACTION AS THE ERROR TERM 
Total Length and Wet Weight a t  59 Days (from f i s h  tha t  were removed) 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Least Squares Means 

Standard Errors  and Probab i l i t i es  calculated using 
REP*TRT as an Error  term 

the Type 111 Ms f o r  

LENGTH Pr > I T  I HO: LSMEAN(i)=LSMEAN( j) 
LSMEAN i / j  1 2 3 4 5 6 

CONT 43.8770263 1 0.2658 0.8220 0.1235 0.0634 0.0331 
SOLV 42.9003283 2 012658 0.3570 0.5801 0.3100 0.1404 
T R T I  43.6913553 3 0.8220 013570 0.1682 0.0854 0.0430 
T R T I I  42.4444019 4 0.1235 0.5801 011682 0.6083 0.2810 
T R T I I I  42.0230303 5 0.0634 0.3100 0.0854 016083 0.5195 
TRTIV 41.4489375 6 0.0331 0.1404 0.0430 0.2810 015195 . 
Standard Errors  and Probab i l i t i es  calculated using the Type III MS f o r  

REP*TRT as an Error  term 

UEIGHT Pr > I T 1  HO: LSHEAN(i)=LSMEAN(j) 
LSMEAN i/ j 1 2 3 4 5 6 

CONT 0.82462105 1 0.3265 0.9539 0.2409 0.1397 0.2054 
SOLV 0.76925303 2 013265 0.3518 0.8230 0.5328 0.6801 
T R T I  0.82151342 3 0.9539 0:3518 0.2604 0.1512 0.2210 
TRTII 0.75738624 4 0.2409 0.8230 012601 - 0.6791 0.83L9 - - - . . . - - - - . . 
TRTIII 0iB529697 5 oil397 0i5328 oil512 0;6791 0.8568 
TRTIV 0.74557938 6 0.2054 0.6801 0.2210 0.8349 0:8568 . 
NOTE: To ensure overa l l  protect ion level, only probabi 1 i t i e s  associated 

w i th  pre-planned comparisons should be used. 

NOTE: This t e s t s  contro ls  the type I ex rimentwise e r ro r  fo r  
., comparisons o f  a l l  treatments a g a k t  a control.. 

Alpha= 0.05 Confidence= 0.95 df= 5 USE= 11.94734 
C r i t i c a l  Value o f  Dunet t ls  T= 2.986 

Comparisons s i g n i f i c a n t  a t  the 0.05 leve l  are indicated by I***'. 

Simultaneous Simultaneous 
Lower Dif ference 

TRT Confidence Between Con?8%ce 
Comparison Limi t Means L i m i t  

CON1 - SOLV - 1.3576 0.9650 3.2875 
TRTI - SOLV -1.5191 0.8034 3.1260 
TRTII - SOLV -2.7223 -0.4286 1 .a650 
T R T I l I  - SOLV -3.1570 -0.8492 1.4585 
TRTIV - SOLV -3.9032 -1.4336 1.0360 

ANALYSIS USING TRT*REP INTERACTION AS !HE ERROR TERM 
Total Length and Wet Weight a t  59 Days (from f i s h  that  were removed) 

10:24 Tuesday, June 3, 1997 

General Linear Mcdels Procedure 

Dunnettls One-tailed T tes ts  f o r  variable: WEIGHT 

NOTE: This tes ts  contro ls  the type I experimentwise e r ro r  f o r  
comparisogs o f  a l l  treatments against a control .  

Alpha= 0.05 Confidence. 0.95 df= 5 USE= 0.050921 
C r i t i c a l  Value o f  Dunet t ls  T= 2.986 

Comparisons s ign i f i can t  a t  the 0.05 leve l  are indicated by I***,. 

Simul taneoos Simultaneous 
L p e r  Dif ference Upper 

TRT Conf!d*e Between Confidence 
Comparison L im i t  Means L i m i t  

CONT - SOLV - 0.09782 0.05381 0.20543 
TRTI - SOLV -0.09961 0.05202 0.20365 
T R T I I  - SOLV -0.16033 -0.01059 0.13916 
TRTIV - SOLV -0.18484 -0.02361 0.13762 
TRTIII - SOLV -0.18318 -0.03252 0.11814 

ANALYSIS USING TRT'REP INTERACTION AS THE ERROR TERM 
Total Length and Wet Weight a t  59 Days (from f i s h  tha t  were removed) 

10:24 Tuesday, June 3, 1997 

General Linear Mcdels Procedure 

Dunnett1s One-tai led T tests  f o r  variable: LENGTH 
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F i  le:a:\44243701 .oul Pa e 2 
MWGHT 25 6.13&0 1.5837970 4.1007000 10.1861000 
FWGHT 20 2.4991800 0.7598661 1.2000000 4 -5833000 

Var iab le N Mean Std Dev M i n i m  M a x i m  
- - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

MLNGTH 17 82.4023529 2.6477078 78.6500000 86.3000000 
FLNGTH 23 64.0765217 4.9248928 56.0700000 74.8700000 
HUGH1 17 7.1581000 0.796792L 5.3466000 8.8194000 .. - - - - . - . . 

FWGHT 23 2 ;  9892000 0; 9662034 1 .6039000 5 ; 0042000 

Var iab le N Mean Std Dev M i n i m  Maximm 
- - - - - - - - - - . - - - - - - - - - - - - - - * - - - - - - - * - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - -  

MLNGTH 29 79.5348276 4.8357402 68.2500000 89.0600000 
FLNGTH 14 63 .O9OOOOO 2.8961460 58.6700000 68.3000000 
HUGH1 29 6.0556621 0.9646447 4.1788000 8.3618000 
FWGHT 14 2.7570643 0.5103628 1.9982000 3.8745000 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - . - - - - - - - . - - - - - - - - - - - - - - - - - - -  

Var iab le N Mean Std Dev M i n i m  Maxi m 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - -  

HLNGTH 27 81.4500000 4.7485941 74.0400000 92.8700000 
FLNGTH 18 61.2516667 3.8187005 53.6000000 69.6000000 
MWGHT 27 6.7661889 1.2280138 4.3694000 9.3916000 
FWGHT 18 2.388561 1 0.4696578 1.2827000 3.3023000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Variable N Mean Std Dev Hin imm M a x i m  
- - - - - - - - - - - - - - - - . - . - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - -  

MLNGTH 26 79.0192308 4.3975092 70.5400000 85.4100000 
FLNGTH 22 63.3981818 4.5895696 54.0500000 72.4100000 
MWGHT 26 6.1911077 1.4157487 3.8698000 8.7532000 
FUGHT 22 2.6206636 0.7298771 1.6121000 4.6783000 ---------.--.----------------------------------------.--------------- 

Variable N Mean Std Dev M i n i m  M a x i m  -----------------------------------------------------------------.--- 
MLNGTH 25 80.7664000 5.3014525 70.1000000 92.9300000 
FLNGTH 16 63.5937500 4.6457850 53.4900000 72.3600000 
HWGHT 25 6.8918680 1 .I760178 4.9186000 10.2126000 
FWGHT 16 2 -8908438 0.5351488 1.8979000 4.1734000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DITHIOPYR TECHNICAL - FATHEAD.MINNW FULL LIFE-CYCLE 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, June 3, 1997 

Variable N Mean Std Dev M i n i m  M a x i m  
- - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

MLNGTH 25 76.9560000 5.6190361 66.0500000 89.1500000 
FLNGTH 20 60.5730000 4.2994579 52.1600000 69.7400000 

Variable N Mean Std Dev M i n i m  Maximm -----------------------------------------*---------------------.---.- 
MLNGTH 10 65.2770000 4.0550491 58.9600000 71.5000000 
FLNGTH 14 56.9050000 3.3891745 50.4700000 65.2000000 
MWGHT 10 3.6412500 0.8113087 2.4530000 5.4174000 
FWGHT 14 2.2006214 0.4553742 1.4288000 2.9645000 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - * - - - - * . - - - - - - - - - - - - - - . - * - - - - - . - - - - -  

DlTHlOPYR TECHNICAL - FATHEAD-MINNOU FULL LIFE-CYCLE 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

TRT 7 CON1 SOLV TRTI T R T l I  T R T I l l  TRTlV TRTV 

REP 2 A S  

Nunber o f  observations i n  data set = 178 

~ r o u ~  Obs Dependent Variables 

1 159 HLNGTH MWGHT 

2 127 FLNGTH FUGHT 

NOTE: Variables i n  each group are consistent wi th  respect t o  the 
presence o r  absence o f  missing values. 

DITHIOPYR TECHNICAL - FATHEAD HINNW FULL LIFE-CYCLE 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 
Dependent Variable: MLNGTH 

Sun o f  Mean 
Source D F Squares Square FValue P r > F  

l ~ o r r e c t e d  Total 158 5869.6593 

I R-Square C.V. Root MSE MLNGTH Mean 

Source 

TRT 
REP 

Source 

DF Type I SS Mean Square F Value Pr > F 

DF Type I11 SS Mean Square F Value Pr > F 
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TRT 6 2439.0494 406.5082 18.01 0.0001 
REP 1 8.1243 8.1243 0.36 0.5495 

DITHIOPYR TECHNICAL - FATHEAD MINNOW FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, June 3 ,  1997 

I General Linear Models Procedure 

Dependent Variable: MUGHT 
Sun o f  Mean 

Source D F Squares Square F Value Pr > F 

Model 7 100.55834 14.36548 9.65 0.0001 

Er ro r  151 224.81745 1 .48886 

Corrected Total 158 325.37579 

R-square C.V. Root MSE KUGHT Mean 

0.309053 19.34133 1.2202 6.3087 

Source 

TRT 
REP 

Source 

TRT 
REP 

DF T p I I I S S  MeanSquare FVa lue  P r > F  

DITHIOPYR TECHNICAL - FATHEAD.MINNOU FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, J w  3 ,  1997 

General Linear Models Procedure 
Least Squares Means 

TRT MLNGTH LSMEAN 
LSMEAN Nunber 

CONT 82.3888714 1 
SOLV 79.5269246 2 
T R T I  81.4754651 3 
T R T I I  78.9487121 4 
T R T I I l  80.7572326 5 
TRTlV 77.0018371 6 
TRTV 65.2311629 7 

I Pr > I T 1  HO: LsMEAN(i)=LSHEAN(j) 

TRT MUGHT LSMEAN 
LSMEAN Nunber 

CONT 7.15893425 1 

Page 4 
SOLV 
TRTI 
TRTI I 
T R T I  I l 
TRTIV 
TRTV 

I Pr * I T 1  HO: LSMEAN(I)=LSMEAN(~) 

NOTE: To ensure overal 1 p ro tec t ion  level,  on ly  p r o b a b i l i t i e s  associated 
wi th  pre-planned comparisons should be used. 

DITHIOPYR TECHNICAL - FATHEAD MINNOW FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesdsy, June 3 ,  1997 

General Linear Models Procedure 

Bonferroni (Dunn), T t e s t s  f o r  variable: MLNGTH 

NOTE: This t e s t  contro ls  the type I experimentwise e r ro r  ra te  but 
generalty has a higher type I 1  e r ro r  r a t e  than Tukeyls f o r  
a l l  pairwise comparisons. 

Alpha= 0.05 Confjdencex 0.95 df= 151 MSE= 22.57497 
C r i t i c a l  Value o f  T= 3.09034 

Comparisons s i g n i f i c a n t  a t  the 0.05 Level are indicated by I*+*'. 

Simultaneous Simultaneous 
Lower Dif ference U p r  

TRT Confidence Between Confidence 
Conper ison L i m i t  Means L im i t  

CON1 - TRTI -3.594 0.952 5.498 
CONT - TRTI I 1  -2.980 1.636 6.252 
CON1 - SOLV -1.618 2.868 7.353 
CONT - T R T l  l -1.197 3.383 7.963 
CONT - TRTlV 0.831 5.446 10.062 ;;: 
CONT - TRTV 11 -274 17.125 22.977 

TRT I 
TRTI 
TRT l 
T R T I  
T R T l  
TRT I 

- CONT -5.498 -0.952 3.594 - T R T I I I  -3.392 0.684 4.759 - SOLV -2.012 1.915 5.842 - T R T l l  - 1.604 2.431 6.465 - TRTlV 0.419 4.494 8.569 *I* - TRTV 10.738 16.173 21.608 +++ 

T R T I I I  - CON1 -6.252 -1.636 2.980 
TRTIll - TRTI -4.759 -0.684 3.392 
TRTlIl - SOLV -2.776 1.232 5.239 
TRTIIl - T R T I I  -2.366 1.747 5.860 
T R T I I l  - TRTIV -0.343 3.810 7.963 
TRTllt - TRTV 9.995 15.489 20.983 *** 
SOLV - CONT -7.353 -2.868 1.618 
SOLV - T R T I  -5.842 -1.915 2.012 
SOLV - TRTl II -5.239 -1.232 2.776 
SOLV - TRTI I -3.450 0.516 4.481 

16



F i  Le:a:\44243701 .oul Page 5 
SOLV - T R T I V  -1.428 2.579 6.586 
SOLV - TRTV 8.873 14.258 19.642 *** 
TRTII - CONT -7.963 -3.383 1.197 
T R T I I  - TRTI -6.465 -2.431 1.604 
TRTII - TRTIII -5.860 -1.747 2.366 
T R T l I  - SOLV -4.481 -0.516 3.450 
TRTIl - T R T I V  -2.050 2.063 6.176 
TRTII - TRTV 8.279 13.742 19.206 *** 

TRTV - CON1 -22.977 -17.125 -11.274 ::: 
TRTV - TRTl -21.608 -16.173 -10.738 
TRTV - T R T l l I  -20.983 -15.489 -9.995 ::: 
TRTV - SOLV -19.642 -14.258 -8.873 

DITHIOPYR TECHNICAL - FATHEAD nINNou FULL LIFE-CYCLE 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, Juw  3, 1997 

General Linear Models Procedure 

Simultaneous S i m l  taneous 
Lower Dif ference U p r  

TRT Confidence Between Confidence 
Comparison L imi t  Means L im i t  

TRTV - T R T I  I -19.206 -13.742 -8.279 ::: 
TRTV - TRTIV -17.173 -11.679 -6.185 

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, J w  3, 1997 

General Linear Models Procedure 

~ Bonferroni ( D u n )  T tes ts  f o r  variable: MVGHT 

NOTE: This tes t  controls the type I experimentwise error  ra te  ht 
general ly has a higher type I 1  error  r a t e  than Tukeyfs f o r  
a l l  pairwise conparisons. 

Alpha= 0.05 Cgfi&nce= 0.95 d f=  151 USE= 1.488857 
C r i t i c a l  Value o f  T= 3.09034 

I 
Comparisons s ign i f i can t  a t  the 0.05 level  are indicated by #***I. 

Simultaneous Simultaneous 
L p e r  Dif ference U p r  

TRT Conf !dence Betueen Confidence 
Comparison L imi t  Means L im i t  

CON1 - T R T I I I  -0.9192 0.2662 1.4516 
CONT - T R T I  -0.?756 0.3919 1.5594 
CONT - T R T I  I -0.2091 0.9670 2.1431 
CONT - TRTIV -0.1640 1.0214 2.2068 
CONT - SOLV - 0.0494 1 .I024 2.2543 
CONT - TRTV 2.0141 3.5168 5.0196 *** 
T R T I I I  - CONT -1.4516 -0.2662 0.9192 
TRTIII - TRTI - 0.9209 0.1257 1.1723 
T R T I I I  - T R T I l  -0.3555 0.7008 1.7570 
TRTIII - TRTIV -0.3114 0.7552 1.8217 
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T R T I I I  - SOLV -0.1929 0.8362 1.8653 
TRTIIl - TRTV 1.8397 3.2506 4.6615 *** 
T R T I  - CON1 -1.5594 -0.3919 0.7756 
TRTI - T R T I I l  -1.1723 -0.1257 0.9209 
TRTI -TRT I I  -0.4610 0.5751 1.6112 
TRTI - TRTlV -0.4171 0.6295 1.6761 
T R T I  - SOLV -0.2979 0.7105 1.7190 
TRTI - TRTV 1.7290 3.1249 4.5208 *** 
TRTlI - CONT -2.1431 -0.9670 0.2091 
T R T I I  - T R T I l l  -1.7570 -0.7008 0.3555 
TRTll - T R T I  -1.6112 -0.5751 0.4610 
TRTII - TRTIV -1.0018 0.0544 1.1107 
T R T I I  - SOLV -0.8830 0.1354 1 .I539 
TRTlI - TRTV 1 .I467 2.5499 3.9530 *** 
TRTIV - CONT 
TRTIV - T R T I I I  
TRTIV - T R T I  
TRTlV - T R T I I  
TRTIV - SOLV 
TRTIV - TRTV 

SOLV - CONT 
SOLV - T R T I l I  
SOLV - 1 R T I  
SOLV - TRTII 
SOLV - TRTIV 
SOLV - TRTV 

TRTV - CONT -5.0196 -3.5168 -2.0141 ::: 
TRTV - T R T I I I  -4.6615 -3.2506 -1.8397 
TRTV - TRTI -4.5208 -3.1249 -1.7290 *** 
TRTV - T R T I I  -3.9530 -2.5499 - 1.1467 *** 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL LIFE-CYCLE 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Simultaneous Simultaneous 
Lower Dif ference Upper 

TRT Conf !&we Between Confidence 
Comparison L im i t  Means L im i t  

TRTV - TRTIV -3.9063 -2.4954 - 1.0845 ** 
TRTV - SOLV -3.7972 -2.4144 -1.0316 *** 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL LIFE-CYCLE 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, J u n  3, 1997 

General Linear Models Procedure 

Dunnettfs One-tailed T tes ts  f o r  variable: MLNGTH 

NOTE: This tests  controls the type I experimentwise error  fo r  
comparisons of  a l l  treatments against a control.  

Alpha= 0.05 Confidence= 0.95 d f=  151 USE= 22.57497 
C r i t i c a l  Value of  Dumet t fs  T= 2.341 

Conparisons s ign i f i can t  a t  the 0.05 level  are indicated by I***#. 

Simultaneous Simultaneous 
L+r Dif ference Upper 

TRT Confidence Between Confidence 
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Conpar ison L im i t  Means L i m i t  

CONT - SOLV 
T R T I  - SOLV 
TRTIII - SOLV 
TRTII - SOLV 
TRTIV - SOLV 
TRTV - SOLV 

DITHIOPYR TECHNICAL - FATHEAD.MINNOV FULL LIFE-CYCLE 
Total Length and Vet Ueight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

D m t t f s  One-tai led T tes ts  f o r  variable: MUGHT 

NOTE: This tes ts  contro ls  the type I experimentwise e r ro r  f o r  
conparisons o f  a l l  treatments against a control .  

Alpha= 0.05. Conf idencer 0.95 d f=  151 USE= 1.488857 
C r i t i c a l  Value o f  Dunnettfs T= 2.341 

Comparisons s ign i f i can t  a t  the 0.05 level  are ind icated by I***#. 

Sinultaneous Sinultaneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Conper i son L im i t  Means L i m i t  

CONT - SOLV 0.2298 1.1024 1.9751 
TRTIII - SOLV 0.0565 0.8362 1.6159 
TRTI - SOLV -0.0535 0.7105 1.4745 . .. . . - - .  ... 

TRTII - SOLV -016361 0.1354 oi9070 
TRTIV - SOLV -0.6986 0.0810 0.8607 
TRTV - SOLV -3.4621 -2.4144 -1 .M68 '** 

DITHIOPYR TECHNICAL - FATHEAD-MINNOU FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: FLNGTH 
Sun o f  Mean 

Source DF Squares Square FVa lue  P r > F  

Mode 1 7 638.80543 91.25792 5.09 0.0001 

1 Corrected Total 126 2770.59698 

I R - Square C.V. Root MSE FLNGTH Mean 

Source 

TRT 
REP 

DF Type 1 SS Mean Square F Value Pr > F 

I source DF Type I11 SS Mean Square F Value Pr > F 

I::: 
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DITHIOPYR TECHNICAL - FATHEAD.MINNOU FULL LIFE-CYCLE 

Total Length and Yet Ueight a t  260 Days 
10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: FYGHT 
Sun o f  Mean 

Source D F Squares Square F Value Pr > F 

Model 7 8.7705460 1.2529351 2.65 0.0140 

Error  119 56.3010489 0.4731181 

Corrected Total 126 65.0715948 

R-Square C.V. RootMSE FUGHT Mean 

0.134783 26.07266 0.6878 2.6381 

Source 

TRT 
REP 

Source 

TRT 
REP 

DF T y p e I S S  MeanSquare FVa lue  P r > F  

6 8.2483857 1.3747310 2.91 0.0111 
1 0.5221602 0.5221602 1-10 0.2956 

DF T y p e I I I S S  MeanSquare FVa lue  P r > F  

DITHIOPYR TECHNICAL - FATHEAD.MINNOU FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 
Least Squares Means 

TRT FLNGTH LSHEAN 
LSHEAN Nunber 

CON1 64.1771382 1 
SOLV 63.2222388 2 
TRT I 61.2516667 3 
T R T I I  63.2719538 4 
T R T I I I  63.6516045 5 
TRTIV 60.7581344 6 
TRTV 57.0372388 7 

Pr > IT1 HO: LSMEAN(i)=LSMEAN(j) 

TRT FUGHT LSMEAN 
LSMEAN Nunber 

CONT 3.00362812 1 
SOLV 2.77602696 2 
TRTI 2.38856111 3 
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T R T I I  2.60256290 4 
TRTIII 2.89913992 5 
TRTIV 2.52572775 6 
TRTV 2.21958410 7 

I Pr > IT1 HO: LSMEAN(i)=LSMEAN(j) 

NOTE: To ensure overa l l  protect ion level,  on ly  p robab i l i t i es  associated 
with pre-plamed comparisons should be used. 

DITHIOPYR TECHNICAL - FATHEAD-MINNOW FULL LIFE-CYCLE 
Total Length and Yet Weight a t  260 Days 

10:24 Twsday, June 3, 1997 

General Linear Models Procedure 

I Bonferroni ( D u n )  T tes ts  f o r  variable: FLNGTH 

NOTE: This tes t  controls the type I experimentwise e r ro r  ra te  but 
general ly has a higher type I 1  e r ro r  ra te  than Tukeyls f o r  
a l l  pairwise comparisons. 

Alpha= 0.05 Co?f jdwe= 0.95 d f=  119 MSE= 17.91421 
C r i t i c a l  Value of  T= 3.10467 

I Comparisons s ign i f i can t  a t  the 0.05 level  are i d i c a t e d  by #***I. 

Simultaneous Simul taneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Comparison L im i t  Means L im i t  

CON1 - T R T I I I  -3.795 0.483 4.761 
CONT - T R T I  I -3.240 0.678 4.597 
CON1 - SOLV -3.468 0.987 5.441 
CONT - TRTI -1.310 2.825 6.960 
CON1 - TRTIV -0.514 3.504 7.521 
CONT - TRTV 2.717 7.172 1 1 .626 *** 

T R T I I  - CONT -4.597 -0.678 3.240 
T R T I I  - T R T I I I  -4.513 -0.196 4.122 
T R T I I  - SOLV -4.184 0.308 4.801 
T R T I I  - T R T I  -2.030 2.147 6.323 
T R T I I  - TRTIV -1.235 2.825 6.885 
T R T I I  - TRTV 2.001 6.493 10.986 *** 
SOLV - CONT -5.441 -0.987 3.468 
SOLV - T R T I I I  -5.313 -0.504 4.305 
SOLV - T R T I  l -4.801 -0.308 4.184 
SOLV - T R T I  -2.844 1.838 6.521 
SOLV - TRTIV -2.062 2.517 7.096 
SOLV - TRTV 1.218 6.185 11.152 *** 
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T R T I  - CONT -6.960 -2.825 1.310 
T R T I  - T R T I I I  -6.857. -2.342 2.173 
T R T I  - T R T I I  -6.323 -2.147 2.030 
T R T I  - SOLV -6.521 -1.838 2.844 
T R T I  - TRTIV -3.591 0.679 4.948 
T R T I  - TRTV -0.336 4.347 9.029 

TRTIV - CONT -7.521 -3.504 0.514 
TRTIV - TRTIII -7.428 -3.021 1.387 
TRTIV - TRTII -6.885 -2.825 1.235 
TRTIV - SOLV -7.096 -2.517 2.062 
TRTIV - TRTI -4.948 -0.679 3.591 
TRTIV - TRTV -0.911 3.668 8.247 

TRTV - CONT -11.626 -7.172 -2.717 ::: 
TRTV - TRTIII -11.498 -6.689 -1.880 
TRTV - TRTI I -10.986 -6.493 -2.001 *** 
TRTV - SOLV -11.152 -6.185 -1.218 *** .... 

DITHI~P~R-TECHNICAL .:-FATHEAD MINNOU-FULL LI FE-CYCLE 
Total Length and Yet Yeight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Simul teneous Simul taneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Compar i son L im i t  Means L im i t  

TRTV - T R T I  -9.029 -4.347 0.336 
TRTV - TRTIV. -8.247 -3.668 0.911 

DITHIOPYR TECHNICAL - FATHEAD.MINNOW FULL LIFE-CYCLE 
Total Length and Wet Yeight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Bonferroni ( D m )  T tests  f o r  variable: FYGHT 

NOTE: This tes t  contro ls  the type I experimentwise e r ro r  ra te  but 
general ly has a higher type I 1  error  ra te  than Tukeyls f o r  
a l l  pairwise conperisons. 

Alpha= 0.05 C ~ f j d e n c e =  0.95 df= 119 MSE= 0.473118 
C r i t i c a l  Value o f  T= 3.10467 

Comparisons s ign i f i can t  a t  the 0.05 Level are indicated by #***I. 

Simultaneous Simultaneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Compar ison L im i t  Means L im i t  

CON1 - T R T I I I  -0.5968 0.0984 0.7936 
CON1 - SOLV -0.4918 0.2321 0.9560 
CONT - T R T I I  -0.2683 0.3685 1.0054 
CONT - TRTIV -0.1629 0.4900 1.1429 
CONT - T R T I  -0.0714 0.6006 1.2727 
CON1 - TRTV 0.0647 0.7886 1.5125 *** 
T R T I I I  - CON1 -0.7936 -0.0984 0.5968 
T R T I I I  - SOLV -0.6477 0.1338 0.9153 
T R T I I I  - T R T l I  -0.4315 0.2702 0.9718 
T R T I I I  - TRTIV -0.3246 0.3917 1.1079 
T R T I I I  - T R T I  -0.2315 0.5023 1.2360 
T R T I I I  - TRTV -0.0913 0.6902 1.4717 
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SOLV - CONT 
SOLV - TRTIII 
SOLV - T R T I  I 
SOLV - TRTIV 
SOLV - T R T I  
SOLV - TRTV 

TRTIV - CONT 
TRTIV - T R T I I l  
TRTIV - SOLV 
TRTIV - T R T l I  
TRTIV - T R T I  
TRTIV - TRTV 

T R T I  - CON1 -1.2727 -0.6006 0.0714 
T R T I  - 1 R T I I I  -1.2360 -0.5023 0.2315 
T R T I  - SOLV -1.1295 -0.3685 0.3925 . . - ----- 
i R i i  - T R T I I  -0.9108 -0.2321 0.4466 
TRTI - TRTIV -0.8044 -0.1106 0.5832 
T R T I  - TRTV -0.5730 0.1879 0.9489 

TRTV - CON1 -1.5125 -0.7886 -0.0647 *** 
TRTV - T R T I I I  -1.4717 -0.6902 0.0913 
TRTV - SOLV -1.3636 -0.5564 0.2507 
TRTV - T R T I I  -1.1501 -0.1200 0.3100 

DITHIOPYR~~ECHNICAL~FATHEAD~MINNOU~FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Simultaneous Simul taneous 
Lower Dif ference Upper 

T RT Confidence Between Confidence 
Conpr ison L im i t  Means L im i t  

TRTV - T R T I V  -1.0427 -0.2986 0.4156 
TRTV - T R T l  -0.9489 -0.1879 0.5730 

DITHIOPYR TECHNICAL - FATHEAD.HINNW FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tes ts  f o r  variable: FLNGTH 

NOTE: This tes ts  contro ls  the type I experimentuise e r ro r  fo r  
conparisms of a l l  treatments against a control .  

Alpha= 0.05- Confidences 0.95 df=  119 MSE= 17.91421 
C r i t i c a l  Value o f  Dumett is T= 2.289 

Comparisons s ign i f i can t  a t  the 0.05 l eve l  are indicated by #***I. 

Simrltaneous Simultaneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Comparison L im i t  Means L im i t  

: \4424370 
CONT - 
TRTll I  - 
T R T I I  - 
T R T I  - 
TRTIV - 
TRTV - 

1 .oul 
SOLV 
SOLV 
SOLV 
SOLV 
SOLV 
SOLV 

Page 12 
-2.298 
-3.042 
-3.004 
-5.291 
-5.893 
-9.847 

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, June 3, 1997 

Gerteral Linear Models Procedure 

D m e t t i s  One-tai led T tes ts  f o r  variable: FUGHT 

NOTE: This tes ts  contro ls  the type I experimentwise e r ro r  fo r  
conparisons o f  a l l  treatments against a control .  

Alpha= 0.05 Confidence= 0.95 df= 119 MSE= 0.473118 
C r i t i c a l  Value o f  Dunet t ls  T= 2.289 

Comparisons s i g n i f i c a n t  a t  the 0.05 Level are indicated by I***!. 

Sirmltancous Simultaneous 
Lower Dif ference Upper 

TRT Confjdence Between Confidence 
Conpar ison L im i t  Means L im i t  

CONT - SOLV -0.3016 0.2321 0.7658 
TRTIII - SOLV -0.4424 0 :  i338 0.7100 
T R T I l  - SOLV -0.6747 -0.1364 0.4019 
TRTIV - SOLV -0.8065 -0.2579 0.2908 
T R T I  - SOLV -0.9295 -0.3685 0.1925 
TRTV - SOLV -1.1515 -0.5564 0.0386 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Vet Ueight a t  260 Days 

10:24 Tuesday, June 3,  1997 

Genera 1 Linear Models Procedure 
Class Level Information 

Class Levels Values 

REP 2 A 0  

TRT 7 CONT SOLV T R T I  T R T I I  T R T I I I  TRTIV TRTV 

Nunber o f  observations i n  data set = 178 

Group Obs Dependent Variables 

1 159 MLNGTH MUGHT 

2 127 FLNGTH FUGHT 

OTE: Variables i n  each group are consistent u i t h  respect t o  the 
presence o r  absence of missing values. 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Uet Ueight a t  260 Days 

10:24 Tuesday, June 3, 1997 

General Linear Models Procedure 

20



l~ile:a:\44243701.oul Page 13 I F i  le:a:\44243701 .ou1 Page 14 

Dependent Variable: MLNGTH 
Sun of Mean 

Source D F Squares Square F Value Pr > F 

ANALYSIS USING TRTeREP INTERACTION AS THE ERROR TERM 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, June 3, 1997 

Mode 1 13 2673.2742 205.6365 9.39 0.0001 

Error 145 3176.3851 21.9061 

Corrected Total 158 5849.6593 

R-  Square C.V. Root MSE MLNGTH Mean 

0.456997 5.926519 4.6804 78.974 

General Linear Mod .1~  Procedure 
Least Squares Meana 

Standard Errors and Probabi 1 i t i e o  calculated using the Type I I I MS for  
REP*TRT as an Error term 

TRT MLNGTH LSMEAN 
LWEAN Nunber 1 source DF TypeISS MeanSquere F V a l w  P r * F  

CON1 82,4595139 1 
SOLV 79.5273571 2 
T R T I  81.6056667 3 
T R T I I  79.6486928 4 
T R T I I I  80.7148397 5 
TRTIV 77.1801667 6 
TRTV 65.3320833 7 

Source 

REP 
TRT 
REP*TRT 

DF Type I I I SS Mean Squere F Value Pr * F 

1 1 .SO13 1.5013 0.07 0.7939 
6 2343.4889 390.5815 17.83 0.0001 
6 232.4350 38.7392 1.77 0.1095 I Pr > I T 1  HO: LSMEAN(i)=LSMEAN(j) 

I ~ e s t s  of Hypotheses using the Type I11 MS for  REP*TRT as an error  term 

1 source DF Type 111 SS Mean Square F Value Pr > F 

TRT 6 2343.4889 390.5815 10.08 0.0064 
ANALYSIS USING TRTeREP INTERACTION AS THE ERROR TERM 

Total Length and Wet Weight a t  260 Days 
10:24 Tuesday, June 3, 1997 

Standard Errors and Probabil i t ies calculated using 
REP*TRT as an Error term 

the Type 111 for  General Linear Models Procedure 

Dependent Variable: MWGHT 
Sun of Mean 

Source DF Squares Square FValue P r > F  

Model 13 123.61523 9.50886 6.83 0.0001 

Error 145 201.76056 1.39145 

Corrected Total 158 325.37579 

R-Square C.V. Root MSE MWGHT Mean 

0.379915 18.69794 1.1796 6.3087 

TRT MUGHT LSMEAY 
LSMEAN Nunber 

CON1 7.17152708 1 
SOLV 6.05848738 2 
T R T I  6.78902500 3 
T R T I I  6.41753987 4 
T R T I I I  6.88425801 5 
TRTIV 6.24405500 6 
TRTV 3.67759583 7 

I Pr > I T (  HO: LSMEAN(~)=LSMEAN(~) 

Source 

REP 
TRT 
REP*TRT 

DF Type I SS Mean Square F Value Pr > F 

1 0.38323 0.38323 0.28 0.6005 
6 100.17511 16.69585 12.00 0.0001 
6 23.05690 3.84282 2.76 0.0143 

I source DF Type111 SS Meansquare FValue P r >  F 

NOTE: To ensure overal l  protection Level, only probabi l i t ies associated 
with pre-planned corrparisons should be used. 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, June 3, 1997 

Tests of Hypotheses using the Type 111 MS for  REP*TRT as an error term 

Source DF Type111 SS Meansquare FValue P r > F  
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General Linear Models Procedure 

Dunnett's One-tai led T tes ts  f o r  variable: MLNGTH 

NOTE: This tests  contro ls  the type I experimentwise e r ro r  f o r  
comparisons o f  a l l  treatments against a control .  

Alpha= 0.05 .Confidence= 0.95 d f=  6 MSE= 38.73917 
C r i t i c a l  Value o f  Dune t t l s  T= 2.979 

Comparisons s ign i f i can t  a t  the 0.05 level  are indicated by I**". 

Simul taneowr Simultaneous 
Louer Dif ference 

TRT Confidence Between Cot-%ke 
Comparison L i m i t  Means L im i t  

CON1 - SOLV -2.796 2.868 8.531 
T R T l  - SOLV -3.043 1.915 6.873 
T R T I I I  - SOLV -3.828 1.232 6.292 
T R T I I  - SOLV -5.523 -0.516 4.492 
TRTIV - SOLV -7.639 -2.579 2.481 
TRTV - SOLV -21.057 -14.258 -7.459 *** 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Vet Ueight a t  260 Days 

10:24 Twsday, June 3, 1997 

G w r a l  Linear Models Procedure 

Dwnett1s One-tai led T tes ts  f o r  variable: MUGHT 

NOTE: This tests  contro ls  the type 1 experimentwise e r ro r  f o r  
comparisons o f  a l l  treatments against a control .  

Alpha= 0.05 .Confidence= 0.95 d f=  6 MSE= 3.842816 
C r i t i c a l  Value o f  D m t t l s  T= 2.979 

Comparisons s ign i f i can t  a t  the 0.05 Level are indicated by I***,. 

Simultaneous Simultaneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Comparison L i m i t  Means L im i t  

CONT - SOLV 
T R T I I I  - SOLV 
T R T I  - SOLV 
T R T I  I - SOLV 
TRTlV - SOLV 
TRTV - SOLV 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Wet Weight a t  260 Days 

10:24 Tuesday, June 3, 1997 

I General Linear Models Procedure 

Dependent Variable: FLNGTH 
S u n  o f  Mean 

Source D F Squares Square F Value Pr > F 

1 node 1 13 681.05381 52.38875 2.83 0.0015 
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Corrected Total 186 2770.59698 

R-Square C.V. Root MSE FLNGTH Mean 

0.24581 5 6.930543 4.3002 62.047 

I source DF Type I SS Mean Square F Value Pr > F 

1 source DF Type 111 SS Mean Square F Value Pr * F 

REP 
TRT 
REP'TRT 

I ~ e s t s  o f  Hypotheses using the Type 111 MS f o r  REP*TRT as an e r ro r  term 

I source OF Type Ill SS Mean Square F Value Pr > F 

TRT 6 564.71809 94.11968 13.37 0.0030 
ANALYSIS USING TRT*REP INTERAFTION AS THE ERROR TERM 

Tota l  Length and Uet Ueight a t  260 Days 
10:24 Tuesday, J u n  3, 1997 

I General Linear Models Procedure 

Dependent Variable: FUGHT 
SM o f  Mean 

Source D F Squares Square FVa lue  P r > F  

Mode 1 13 9.6416579 0.7416660 1.51 0.1236 

Icorrected Total 126 65.0715948 

I R-Square C.V. Root MSE FWGHT Mean 

Source 

REP 
TRT 
REP*TRT 

DF T y p e I S S  Meansquare FValue P r > F  

I source DF Type 111 SS Mean Square F Value Pr > F I::: 
REP*TRT 

Tests o f  Hypotheses using the Type 111 MS f o r  REP*TRT as an e r ro r  term 

Source DF Type 111 SS Mean Square F Value Pr > F 

TRT 6 7.9451920 1.3241987 9.12 0.0083 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Uet Ueight a t  260 Days 

10:24 Twsday, June 3, 1997 
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General Linear Models Procedure 

Least Squares Means 

I 
. .. 

Standard Errors and Probab i l i t i es  calculated using the Type I11 US f o r  
REP*TRT as an Error term 

TRT FLNGTH LSMEAN 
LSMEAN Nunber 

CON1 64.3690079 1 
SOLV 63.3677778 2 
TRTI 61.2516667 3 
TRTII 63.4532143 4 
TRTIII 63.5784127 5 
TRTIV 60.5859524 6 
TRTV 57.1936667 7 

Pr > I T 1  HO: LSMEAN(i)=LSMEAN( j) 

Standard Errors and Probab i l i t i es  calculated using the Type 111 MS f o r  
REP*TRT as an Error term 

TRT FUGHT LSMEAN 
LSMEAN Nunber 

CONT 3.01770595 1 
SOLV 2.82323222 2 
T R T I  2.38856111 3 
T R T I I  2.62600179 4 
T R T I I I  2.88348810 5 
TRTIV 2.52464762 6 
TRTV 2.23205222 7 

I Pr > I T 1  HO: LSMEAN(i)=LSMEAN(j) 

NOTE: To ensure overa l l  protect ion level, only p robab i l i t i es  associated 1 with pre-planned comparisons should be used. 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Uet Ueight a t  260 Days 

10:24 Twsday, June 3, 1997 

I General Linear Models Procedure 

I Dunnettls One-tailed T tests  f o r  variable: FLNGTH 

NOTE: This tes ts  controls the type I experimentwise error  f o r  
comparisons of a l l  treatments against a control.  

File:a:\44243701.oul Page 18 
C r l t l c a l  Value of  Oumett18 1. 2.866 

Comparisons s i gn i f i can t  a t  the 0.05 level are indicated by '***I. 

Simul taneow, Simultaneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Compar i son L im i t  Means L imi t  

CON1 . - SOLV -1.5911 0.9865 3.5641 
T R T l l l  - SOLV -2.2790 0.5038 3.2865 
TRTll - SOLV -2.2915 0.3082 2.9078 
TRTl - SOLV -4.5480 -1.8383 0.8713 
TRTlV - SOLV -5.1667 -2.5170 0.1327 
TRTV - SOLV -9.0590 -6.1850 -3.3110 *** 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
Total Length and Uet Ueight a t  260 Days 

10:24 Twsday, J m  3, 1997 

General Linear Models Procedure 

Dunnettls One-tailed T tests  f o r  variable: FUGHT 

NOTE: This tes ts  contro ls  the type I experimentwioe e r ro r  fo r  
comparisons o f  a11 treatments against a control.  

Alpha= 0.05 .Confidence= 0.95 d f=  6 MSE= 0.145185 
C r i t i c a l  Value of  D m t t l s  T= 2.866 

Conperisons s i gn i f i can t  a t  the 0.05 level  are indicated by ,***I. 

Simul taneous Simultaneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Comparison L im i t  Means L imi t  

CONT - SOLV -0.1380 0.2321 0.6023 
T R T I I I  - SOLV -0.2658 0.1338 0.5334 
T R T I  I - SOLV -0.5097 -0.136& 0.2369 - .--... . - 
TRTIV - SOLV -0.6384 -0.2579 0.1226 
T R T I  - SOLV -0.7576 -0.3685 0.0206 
TRTV - SOLV -0.9691 -0.5564 -0.1438 *** 
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DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL L!FE-CYCLE 

30-Day Post-Hatch F1 Length and Wet Weight - .. 10:45 Wednesday, June 4, 1997 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TRT=CONT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Variable N Mean Std Dev M i n i m  M a x i m  

I LENGTH 170 28.5541765 2.3873869 12.1700000 34.6200000 
WEIGHT 169 0.2086355 0.0601496 0.0081000 0.4162000 

Variable N Mean Std Dev M i n i m  Maxi mun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LENGTH 188 28.3503723 2.6531723 10.7000000 32.3700000 
WEIGHT 188 0.1971894 0.0438347 0.0047000 0.2938000 -----.------.--------------------------------------------------------- 

Variable N Mean Std Dev M i n i m  M a x i m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LENGTH 198 29.3485354 1.9917012 23.4900000 33.7000000 
WEIGHT 198 0.2265919 0.0504981 0.1031000 0.3674000 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * -  

Variable N Mean Std Dev Minimun M a x i m  
- - - - - - - - * - - . - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

LENGTH 166 28.7269277 1.7201405 23.9500000 32.7400000 
WEIGHT 166 0.2115404 0.0419421 0.1107000 0.3503000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Variable N Mean Std Dev M i n i m  Maxi mun 

I LENGTH 176 27.1790909 2.9523250 11.6000000 31.7900000 
WEIGHT 176 0.1779199 0.0514276 0.0066000 0.2887000 

Variable N Mean Std Dev M i n i m  Maximun 

I LENGTH 180 25.0847222 2.8604017 10.0200000 30.7700000 
WEIGHT 180 0.1433850 0.0457239 0.0033000 0.2436000 

Variable N Mean Std Dev Minimun Maxi m 
_ _ _ _ _ _ _ _ - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ ~ ~ ~ ~  

LENGTH 172 20.9858721 2.5490030 11.7000000 25.2600000 
WEIGHT 172 0.0791453 0.0259266 0.0108000 0.1315000 ________.------------------------------------------------------------- 

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL L!FE-CYCLE 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, June 4, 1997 

(F i  le:a:\44243701.0~4 Page 2 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

TRT 7 CONT SOLV TRTI T R T I I  TRTIII TRTIV TRTV 

REP 2 A B  

I Nunber of  observations i n  data set = 1250 

Group Obs Dependent Variables 

1 1250 LENGTH 

2 1249 WEIGHT 

NOTE: Variables i n  each group are consistent with respect t o  the 
presence o r  absence of  missing values. 

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL L!FE-CYCLE 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, J m  4, 1997 

I General Linear Models Procedure 

Dependent Variable: LENGTH 
SM of  Mean 

Source D F Squares Square FValue P r > F  

Model 7 9222.9095 1317.5585 213.90 0.0001 

Error  1242 7650.2012 6.1596 

Corrected Total 1249 16873.1107 

R-Square C.V. Root USE LENGTH Mean 

0.546604 9.213305 2.4819 26.938 

I source DF Type ISS  Meansquare FValue P r > F  

I source DF Type 111 SS Mean Square F Value Pr > F 

TRT 
REP 

DITHIOPYR TECHNICAL - FATHEAD MINNOU FULL LIFE-CYCLE 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Uednesday, Juna 4, 1997 

General Linear Models Procedure 
Least Squares Means 

TRT LENGTH LSMEAN 
LSMEAN Nunber 

I CONT 28.5549160 1 
SOLV 28.3504281 2 
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TRTI 29.3485354 3 
TRTII 28.7272433 4 
T R T I I I  27.1785552 5 
TRTIV 25.0844312 6 
TRTV 20.9856284 7 

I Pr > I T 1  HO: LSMEAN(i)=LSMEAN(j) 

NOTE: To ensure overa l l  p r o t ~ t i o n  Level, only p robab i l i t i es  associated 
with pre-plamed comparisons s h w l d  be used. 

DITHIOPYR TECHNICAL - FATHEAD MlNNW FULL L!FE-CYCLE 
30-Day Post-Hatch F1 Length a d  Uet Ueight 

10:45 Uednesday, June 4, 1997 

I General Linear Models Procedure 

I Bonferroni ( D m )  T tes ts  f o r  variable: LENGTH 

NOTE: This tes t  controls the type I experimentwise e r ro r  ra te  but 
generally has a higher type I 1  e r ro r  ra te  than Tukeyls f o r  
a l l  pa i ru ise comparisons. 

I Alpha= 0.05 Confidence= 0.95 d f=  1242 MSE= 6.159582 
C r i t i c a l  Value o f  T= 3.04434 

( Comparisons s ign i f i can t  a t  the 0.05 Level are indicated by '***I. 

Simultaneous Simul tanews 
Lower Dif ference Upper 

TRT Confidence Betueen Confidence 
Comparison Limi t Means Limi t 

T R T I  - T R T l I  -0.1735 0.6216 1.4167 
T R T l  - CON1 0.0043 0.7944 1.5844 *** 
T R T I  - SOLV 0.2288 0.9982 1.7676 ::: 
T R T I  - T R T I I I  1.3867 2.1694 2.9522 
T R T I  -TRTIV 3.4857 4.2638 5.0419 *** 
T R T I  - TRTV 7.5751 8.3627 9.1502 *** 

CON1 - TRTl -1.5844 -0.7944 -0.0043 *** 
CONT - TRTII -0.9972 -0.1728 0.6517 
CONT - SOLV -0.5959 0.2038 1.0035 -. -. ..-.-- ------ . 
CONT - T R T I I I  0.5626 1.3751 2.1876 *** 

~ .. .-- 

c o n ~  - TRTIV- 2.6614 3;46% T;im *** 
CON1 - TRTV 6.7512 7.5683 8.3854 *** 

! SOLV - T R T I  -1.7676 -0.9982 -0.2288 *** 
SOLV - T R T l  I -1 .I813 -0.3766 0.4282 
SOLV - CONT -1.0035 -0.2038 0.5959 
SOLV - T R T I I I  0.3788 1.1713 1.9638 ::: 
SOLV - TRTIV 2.4777 3.2657 4.0536 

Fi  Le:a:\44243701 .ou4 Page 4 I SOL" - TRTV 6.5673 7.3645 8.1617 *** 

TRTlV - TRTI -5.0419 -4.2638 -3.4857 ::: 
TRTIV - T R T I l  -4.4553 -3.6422 -2.8292 
TRTIV - CON1 -4.2775 -3.4695 -2.6614 *** 
TRTlV - SOLV -4.0536 -3.2657 -2.4777 *** 
TRTlV - TRTIII -2.8953 -2.0944 -1.2934 *** 
TRTIV - TRTV 3.2932 4.0989 4.9045 *** 

I 

TRTV - TRTI -9.1502 -8.3627 -7.5751 ::: 
TRTV - TRTII -8.5631 -7.7411 -6.9190 
TRTV - CWT -8.3854 -7.5683 -6.7512 *** 
TRTV - SOLV -8.1617 -7.3645 -6.5673 *** 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL LIFE-CYCLE 
30-Day Post-Hatch F1 Length a d  Vet Ueight 

10:45 Uednesday, June 4, 1997 

General Linear Models Procedure , 

Simultaneous Simul tanews 
Lower Dif ference Upper 

TRT C o n f j d e e  Betueen Conf ~dence 
Compar i son L imi t  Means L imi t  

TRTV - T R T I I I  -7.0033 -6.1932 -5.3831 ::: 
TRTV - TRTIV -4.9045 -4.0989 -3.2932 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL L!FE-CYCLE 
30-Day Post-Hatch F1 Length and Vet Ueight 

10:45 Uednesday, June 4, 1997 

General Linear Models Procedure 

Duulettls One-tailed T tes ts  f o r  variable: LENGTH 

NOTE: This tests  contro ls  the type I experimentuise error  f o r  
comparisons of  a l l  treatments against a control. 

Alpha= 0.05 Conf idencer 0.95 d f=  1242 MSE= 6.159582 
C r i t i c a l  Value o f  Dunett ls T= 2.300 

Comparisons s ign i f i can t  a t  the 0.05 Level are indicated by I***#. 

TRT 
Conpar i son 

T R T I  - SOLV 
T R T I l  - SOLV 
CON1 - SOLV 
T R T I I I  - SOLV 
TRTIV - SOLV 
TRTV - SOLV 

Simultaneous 
Lower Dif ference 

Confidence Betueen 
Limf t Means 

Simultaneous 

ConY';P"&c L imi t  

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL LIFE-CYCLE 
30-Day Post-Hatch F1 Length and Uet Ueight 

10:45 Uednesday, June 4, 1997 

General Linear Models Procedure 
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Dependent Variable: WEIGHT 
Sun o f  Mean 

source OF Squares Square F Value Pr > F 

Model 7 2.7781772 0.3968825 181.63 0.0001 

Error  1241 2.7117689 0.0021851 

Corrected Total 1248 5 A899461 

R-Square C.V. Root USE WEIGHT Mean 

0.506068 26.17606 0.0467 0.1786 

1 source DF Type I SS Mean Square F Value Pr > F 

1 Source OF Type I11 SS Mean Square F Value Pr > F 

TRT 6 2.7740701 0.4623450 211.59 0.0001 
REP 1 0.0000018 0.0000018 0.00 0.9770 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL L!FE-CYCLE 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, June 4, 1997 

General Linear Models Procedure 
Least Squares Means 

TRT M I G H T  LSMEAN 
LSMEAN Nunber 

CONT 0.20863030 1 
SOLV 0.19718896 2 
T R T I  0.22659192 3 
T R T I I  0.21153806 4 
T R T l l I  0.17792379 5 
TRTIV 0.14338712 6 
TRTV 0.07914713 7 

Pr > I T 1  HO: LSMEAN(i)=LSMEAN( j) 

NOTE: To ensure overa l l  protect ion Level, only probabi 1 i t i e s  associated 
with pre-planned comparisons should be used. 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL L!FE-CYCLE 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, J w  4, 1997 

General Linear Models Procedure 

Bonferroni ( D m )  T tests  f o r  variable: WEIGHT 
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NOTE: This tes t  contro ls  the type I experimentwise error  ra te  but 

gemra l l y  has a higher type I 1  error  ra te  than Tukeyfs f o r  
a l l  p i r w i s e  caparisons. 

I Alpha= 0.05 Confidence 0.95 df=  1241 USE= 0.002185 
C r i t i c a l  Value o f  T= 3.04435 

I Caparisons s ign i f i can t  a t  the 0.05 lml are indicated by '***'. 
Simultanews Simultaneous 

Lower D i f f erence 
TRT Conf idence Between Con%%ce 

Comparison L im i t  Means L imi t  

TRT I 
TRT I 
TRTI 
T R T I  
T R T I  
T R T I  

- T R T I I  - CON1 - SOLV - T R T I I I  - TRTIV - TRTV 

T R T I I  - T R T I  
T R T I I  - CONT 
T R T I I  - SOLV 
T R T I I  - TRT111 
T R T I I  - TRTIV 
T R T I I  - TRTV 

CON1 - T R T l  
CONT - T R T I  I 
CONT -SOLV. 
CON1 - T R T I I I  
CON1 - TRTIV 
CONT - TRTV 

SOLV - T R T l  -0.043894 -0.029403 -0.01491 1 *** 
SOLV - T R T I I  -0.029508 -0.014351 0.000806 
SOLV - CONT -0.026531 -0.011446 0.003639 
SOLV - T R T l l I  0.00h343 0-019269 0.OU196 *** . . . . . - - - - - - . - . - - - - - . . . - 
SOLV - TRT lV  0.038964 0105386i 0.04&%5 *** 

T R T I I I  - T R T I  -0.063415 -0.048672 -0.033929 zzz 
T R T I I I  - T R T I I  -0.049018 -0.033620 -0.018223 
TRTIII - CON1 -0.046042 -0.030716 -0.015389 *** 
TRTIII - SOLV -0.034196 -0.019269 -0.004343 zzz 
T R T I I I  - TRTIV 0.019449 0.034535 0.049621 
T R T I I I  - TRTV 0.083516 0.098775 0.114033 *** 
TRTIV 
TRTIV 
TRTIV 
TRTIV 
TRTIV 
T R T I V  

- TRTI - T R T I I  - CONT - SOLV - T R T I I I  - TRTV 

TRTV - T R T l  -0.162280 -0.147447 -0.132613 ::: 
TRTV - T R T l l  -0.147879 -0.132395 -0.116911 
TRTV - CONT -0.144904 -0.129490 -0.114077 *** 
TRTV - SOLV -0.133060 -0.118044 -0.103028 *** 

DITHIOPYR TECHNICAL - FATHEAD MINNW FULL LIFE-CYCLE 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Uednesday, June 4, 1997 

General Linear Models Procedure 

TRT 

Simultaneous Simultaneous 
Loner Dif ference U p p r  

Confidence Between Confidence 
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I~ile:a:\44243701.0~4 Page 9 

ANALYSIS USING TRT'REP INTERACTION AS THE ERROR TERM 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, June 4, 1997 

I General Linear Models Procedure 

I Dumettls One-tailed T tes ts  f o r  variable: LENGTH 

1 NOTE: This tests  controls the type I exprimentwise e r ro r  fo r  
comparisons of  a l l  treatments against a control.  

Alpha= 0.05 -Confidence= 0.95 df= 6 USE= 56.95183 
C r i t i c a l  Value of  Durnettfs T= 2.932 

I c-risons s ign i f i can t  a t  the 0.05 Level are indicated by ,***I. 

Simultaneous Simultaneous 
Lower Dif ference Upper 

TRT Confidence Between Confidence 
Compar i son L im i t  Means L im i t  

TRTI - SOLV -1.2547 0.9982 3.2510 
T R T I I  - SOLV -1.9797 0.3766 2.7328 
CONT - SOLV -2.1377 0.2038 2.5453 
TRTIII - SOLV -3.4917 -1.1713 1.1192 . . . . . . . - - - 
TRTIV - SOLV -5;5*7 - - 0 ; 9 5 ~  *** 
TRTV - SOLV -9.6988 -7.3645 -5.0302 *** 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, June 4, 1997 

I General Linear Models Procedure 

Dependent Variable: WEIGHT 
S u n  o f  Mean 

Source DF Squares Square F Value Pr > F 

l ~ o r r e c t e d  Total 1248 5.4899461 

I R-Square C.V. Root USE WEIGHT Mean 

Source 

REP 
TRT 
REP*TRT 

DF Type I SS Mean Square F Value Pr * F 

I Source DF Type 111 SS Mean Square F Value Pr > F 

Tests o f  Hypotheses using the Type 111 US f o r  REP*TRT as an e r ro r  term 

Source DF Type I 1  I SS Mean Square F Value Pr > F 

TRT 6 2.7989842 0.4664974 13.63 0.0029 

~i le:a:\44243701.& Page 10 

ANALYSIS USING TRT*REP INTERACTlOW AS THE ERROR TERM 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, J w  4, 1997 

General Linear Models Procedure 
Least Squares Means 

itandard Errors and Probabi l i t ies calculated using the Type 111 HS fo r  
REP*TRT as an Error term 

TRT WEIGHT LSMEAN 
LSMEAN Nunber 

CON1 0.21151183 1 
SOLV 0.19725589 2 
T R T I  0.22659192 3 
TRTI 1 0.21140498 4 
T R T I I I  0.17764087 5 
TRTIV 0.14450226 6 
TRTV 0.07874680 7 

Pr > IT1 HO: LSMEAN(f)=LSMEAN(j) 

i f i  1 2 3 L 5 b 7 

IOTE: To ensure overa l l  protect ion Level, only p robab i l i t i es  associated 
with pre-planned comparisons should be used. 

ANALYSIS USING TRT*REP INTERACTION AS THE ERROR TERM 
30-Day Post-Hatch F1 Length and Wet Weight 

10:45 Wednesday, June 4, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tests  fo r  variable: WEIGHT 

NOTE: This tests  controls the type I exprimentwise e r ro r  f o r  
comparisons of  a1 1 treatments against a control. 

Alpha= 0.05 -Confidence= 0.95 d f=  6 USE= 0.034234 
C r i t i c a l  Value of  Dunnett's T= 2.932 

Comparisons s ign i f i can t  a t  the 0.05 level are irxl icated by I***'. 

Sinul taneous Simul taneous 
Lower Dif ference Upper 

TRT Conf i&nce Between Confidence 
Conpar i son L im i t  Means L im i t  

TRTI - SOLV - 0.02584 0.02940 0.08464 
TRTII - SOLV -0.04342 0.01435 0.07212 
CONT - SOLV -0.04605 0.01145 0.06895 
T R T I I I  - SOLV -0.07616 -0.01927 0.03762 
TRTIV - SOLV -0.11037 -0.05380 0.00276 
TRTV - SOLV -0.17528 -0.11804 -0.06081 *** 
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